Tap water samples from the toilets of an Italian national railway train were collected over a period of 10 months and tested for the presence of Cyclospora cayetanensis (C. cayetanensis) using respectively. This is the first finding of C. cayetanensis in water samples in Italy. The findings call for an improvement of hygiene and water safety by the Italian national railway company.
INTRODUCTION
Cyclospora cayetanensis (C. cayetanensis) (Apicomplexa, Eimeriidae) is an important emerging human intestinal parasite (Ortega et al. , ) responsible for anorexia, nausea, abdominal cramping, prolonged self-limiting, and relapsing diarrhea, low-grade fever, and weight loss in both children and adults (Zhou et al. ) . 
Cyclosporiasis is endemic in several tropical

METHODS
From October 2012 to July 2013, 1 liter tap water samples were collected once a month from the toilets of 10 different coaches of a busy passenger train, traveling the 820-km Adriatic route daily from south to north and vice versa.
DNA extraction
Genomic DNA was isolated from individual water samples using the Nucleospin Soil kit (Macherey-Nagel, The Netherlands), according to the manufacturer's instructions. The extracted DNA was eluted in 50 μL of DEPC water and all the samples were stored at À20 W C until the molecular analyses were performed.
RT-PCR and HRM assay
Plasmid control
The genomic DNA from C. 
. E between 90 and 130% and a correlation R 2 < 1 values were considered optimal for validation of the RT-PCR assay.
RT-PCR and HRM assay set up
Amplification and melting analysis were performed in a CFX- 
Quantitative analysis
Absolute quantification was performed for the positive samples; the amount of DNA (copies/μL) was calculated by relating the C t mean value of each sample to a standard curve obtained from a plasmid control. Moreover, the number of oocysts was calculated for C. cayetanensis according to Varma et al. () .
RESULTS
Set-up and validation of RT-PCR assay
A good range of linearity was observed for C. cayetanensis 
Positive samples and quantification
Of the 10 water samples collected, the three (30%) taken in March, April, and May tested positive to C. cayetanensis.
These positive samples contained copies of DNAs corresponding to 4, 5, and 11 oocysts, respectively.
HRM analysis and sequencing
Melting curve shapes and T m points showed the same curves as those shown by C. cayetanensis ITS-2 plasmid control ( Figure 2) . No other curves attributable to other species were detected. Sequencing analysis confirmed that all samples belonged to C. cayetanensis.
DISCUSSION
Trains are supplied with water each day at the departure station from a tank carrying potable water; water is stored in 1,500-1,800 liter (steel or resin) tanks on the roof of the train coaches; each tank serves one coach, and the water is delivered to the toilets via a hydraulic system of pipes and pumps. The railway company should program a routine twice-yearly sanitation program.
Advanced molecular tools have improved detection of parasites. EvaGreen® combined with HRM analysis can be used for rapid and selective detection of C. cayetanensis (Aksoy et al. ) due to its high specificity and ability to quantify an extremely low number of oocysts.
Cases of cyclosporiasis have been reported in Spain,
Greece, Germany, the UK, Switzerland, France, Sweden, and the Netherlands, and in some of these countries outbreaks have also been described (Ortega & Sanchez ) .
In Italy, Cyclospora has been detected in both immunocom- Chacin-Bonilla ).
In this study, Cyclospora was detected in 30% of 10 water samples, and this is the first reported finding of C.
cayetanensis oocysts in water samples in Italy.
Thus far, humans have been recognized as the definitive hosts of C. cayetanensis infections, and humans eliminate the protozoans by the fecal route. Assuming that the train tanks where the water is stored are -or should besealed, it is important to understand how the water became contaminated. Drinking water supplied to trains in the spring could be contaminated at its origin or by the tanks used to transport it to the trains, or stagnant water in the storage tanks could have contaminated the water supply after a pump failure. In fact, it is also possible that coprophagic animals (i.e., cockroaches, beetles, millipedes, perhaps also rats or birds) act as reservoirs/paratenic hosts; if these then enter water pipes and tanks, they may play a role in the dissemination of oocysts. However, their suitability as reservoirs or paratenic hosts of C. cayetanensis is unknown (Ortega & Sanchez ) .
At present, we do not know if the C. cayetanensis DNA oocysts detected in this study were alive. However, the high viability of Cyclospora oocysts in water (Smith et 
